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£. 3 
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^7B M g^a * ?-^eV7l ^^1 ^ ^-j^'a-'g {APPARATUS FOR 

DRIVING SCANNING PROBE AND METHOD THEREOF} 

£. 1^ ^o);^(AFM)2] ^el» ^"^m^] =L^<^]'^. 

100 : ejlo];^-]^ 200 : "^^S^] 

300 : 310, 710, 712 : ^ 

320, 720, 722 : S^elltfl 330 , 730 : ^^oflojel 
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340, 740, 742 : <^^d\]o]B\ 
400, 800 : 

4ia,._810., _820_ 1 _5.Jg. _a!2l-$.H._42a,_ .83a,_8.40_L_^^_Zl 

500 : 510 : ^3i7] 

530, 932, 934 : ^^^> 9i^7] 540, 900, 942, 944 : ^^7] 

600 : ^sl7l 610 : <5fl^o]io]Ei 

612 : ;^ll 614 : 

616 : ^12 620 : 7>^:a€ 

630 : 700 : :^ffl^ 

912, 914 : ^2l7] 922, 924 : ^^^^} ^^7] 

^>^floii ov^oi i^«M^^ ^^^J-wl^^ i-^ *^^til7> 

^^3^31 Sit:}-. ^^1, ^^^til^ ^1-14^^ ^7fl^ « 

(scanning probe microscope; SPM)<^1 ^>-g-2j-:El JL Si^. 
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1019990020854 . . ,. "i^}- 2001/12/4 

<24> ^^^^} ^Dl^o^ f^^Sfe ^^3] Ei^% (tunnel ing)^^* <=>]-%-^ STMsj- 

^7.}:{V2] ^ tfls ^:i(Van Der Waals) c>l-§-^ €^1-^ ^t^l^(AFM), 

5i _^^1^^>Z1JL SJI^ (Magnetic Fo rce M icroscopy: MFM) ^ ^^;^SRI^J^ 

o] Sl^n^ '^l^sl ^1 ^ (Topograpgy) , ^^(spectroscopy), S.^ nl-S:(surface 
friction) iEfe ^a|-(surface adhesion) ^s] ^S. <Q^S\jl 

<25> igsS'd ^•fl<=lS ■i-'^l sltB ^1^^ €^V^ ^nl^(Atoinic Force Microscope : 
nl;go.s.Ai, ^^m^ ^l«:a.(?l«ellvH) ^<H1 nl^^ ^(tip)* «<i> 2. 

<^11- -^l-S-*!! feoll- A2l ^^^/>xl ^ 

<26> £ 1^ ^^}^ «nl;g(AFM)sl ^ell- ^i^m^] ^eV 

<27> £. i-a- ^SsM, ^l^i ^^-a ^i^efliH :^>-S-^<Hl ^^^S ^-^l 

ol-S-^ nfl fe<»l^ ^2l-(^Z)7> ne^S-S. ^ 
7l ?i«Ellal2l &:^x\s.s] a^^a-tfl* ■a-'^l-'i 5:i4. 

<28> s. 2fe f^Hfl^l ^a.^ «!J#ollolEi(bulk type actuator)^. ii?fl'^ 
SS.:a.(scanning probe)2l ^^^^l* q-El-NH ol«fl ^7] 

oflolE^fe 'a-^#^(PZT)* &A] ^^«^H ^-^"Hl ^^^^ol ^-ile^-^ 01 -^l 
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?i4^lHl(24)Sl ^>-^c]-oil ^-^^^ ^(22)ol ^. s> ^4. 
<30> ^7) ^(22)^1 -gr-g-o)] -g-^sM ?i^eflu1(24)fe 5)lo];^^^(10) .yA]- 

S)^ eilol;^ ^(11)31 a}:A>zl-£* ^ol*>?ll ^a>^4. >^^«.(30)al 

(34)oflA^ o]^o,s. = ^1o1^(40)<=))Aife ^7) ^^^(30) 

^51(41). <^11- ^-S-^^ f-* "AS.^ °^^^]o]^^(,26)<^ ^]^^^. 

<32> at!- -a-^tb *2fl2i =s.«.<H) s]t}^, ^^Ais-sl a^ofl ^^1 

^l^lfe- 5.^1^^^(positioning)^2l4 S- 4oll S.^]^ S^l ^"i" ^^^1^^ 

<33> ZLB\^ ^^^]S.3] ^^Sfec)1 olcH^i, ^J'fl^ i^^jq^* ^°l7l 
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71)21 ^^ii}c^ #^A)s.o^ ^^^Efll- >,?))i^s>^ dlfe 

l^^o] ol^JI^V sl-^ 7l#^ _2l:^lJ 

<34> ^ ^ig^ ^^tb *2Bsl «flS*l-7l <?1:#^!: ^^S., ^ ^ 

^si\ ji^^s. ^n'i ^^sW 7fl2i 

<35> ^ ^r^9\ y^]2S] ^^Sr ^S.S.^ T^-f-^^l* ^t!: 

<36> x^7lt}- ^ tt'^s) s-a^o. ^^^1-71 ^s>c^, ^ ^tgsl -a^AHl^, 

<37> eflol^^; 

'S-71 Bl]ol ^-1^0.^-^61 «j-^>Sl^ 511<^1^-1» ^'^V*>7l iiiffl^ aSti. 

-r » 
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^ ft: ^]o] ji-t>^f- ^wj ^Ife J^A4^- .T^^^^l * i?^'?:- 

<42> at!:, ^ ^U^ -a^sV?] ^ cfs. ^Aio^i^, 

<43> JHlol^l-S; 

-a-g-sl-fe ^"rS] ^, '&^]S. ^^7] z^-z^-^l >llc^8> 

<48> 'S-71 7]^^bFt^ ^^^37ls.-¥-El 7l^^sb 

^It!- ^^l^H "Sl^-?-* T^«l*>fe ^^fl*^ s.s.s.s\ ^-i-^^ll- 

<49> Htb, ^ ^^'^^ ^12^1 •^^*l-7l ^§H, 
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<5i> ( ii_) /S-71 s.SM.^_^2l£._?>M-. <i-^_^_.l^.j^5.^ls.?t<5_^^«l: 

<52> (iii) ^7) >oss.^Ei -g-3)<y ^J^i- ^#s>^ ^^1; 

<53> (iv) ^7l ^^l-a ^7l 7l^^3iF^ ^^S-^- alSSH 

^]s.:^s\ ^^^y^: ^^sv^ ^^1; 

<54> (v) ^7l ^41^H1 -S-'a-s}'^ -g-3l<^<^> *Vfe 2)<H£ s>q. ^ 

21 ^^^^ ^V#s>fe :jl^3L 
<55> (vi) '^■71 ^^^<>ll it|-e)- ^<>|5. §|-q- ol^ai ^S^oflolBli- >«il<HsH 

-S-^lsV^l •^'gsVJi;^)- *}-c]-. 
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511<>1^€(100), 7l#^Bl-^ *-^S7l(200), i?fl'd as.-M.(300). ^^#-¥-(400) 

<60> -^-71 2flol;^^^(i00)'g- sflol^l^* iffl^ =S.H(300)'^ "a-^>«M, ^ 
7l 7]^^^^ ^>«7l(200)^ 7l§^3l-4^» ^71 ^i^ll'd SS^-OOO)")! 

<6i> ^7] S.S.M.{300)^ ^(310). ?i^eflBl(320), "^3^ c«^o))olE^ 

(330) ::Le|ji ^^-^ ^^<ioiE-l(340)» -^7] eflol;?!^* ^^Vtl-i^. 

7] ^(310)^ ^71 ?i^5llHl (320)31 "a^ttl ^^V-B-^-Hl ^-^i^o] ^^^]S.S\ 

<62> ^71 "ga.^ ^^oflOlEKSSO)^ ^71 S^ell.Hl (320)21 El-^ofl 31^216.3. 

^7l 71 ^^3^4^, H>^aIS>7llfe Mfeoll 2l«il ^^S1<H ^7] i?fl'^ 

SS.«.(300)7l- (tapping) -g-^J-* ^^SV^HI the]-. <=1 ^^7] -S-^]-^ £ 

S-Hl ^<^1, ^(310)^1 ^JgAl^eq i^ofl ^Eflol 

(contact) £S.2|- ^©l •^'§a1ssj o]^^ ^eJ|<;1 (non-contact) 
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<63> ^7] "2^#'>)lolE-1(340)fe -^7] ^^imi320)3] T£^^o\] 

^ ^^mS.^ ^jaj-A]?)^ 7]-&|7jU }. 

<64> ^7] ^^#-¥-(400)^ cl-ol^S.(photo diode; 410) ^ ^■^7l(420)» 

iS. c1-ol^H.(410)^ ?i^e))Bl(320)S^E-1 a}-A>S]^ eflo] 

;:^aio| Hl-A}z|oll cflt!: ^*«>:il -^71 ^^71(420)^ ^7] ^A>Zl-ofl cfl^ 

<65> ^7] 4H^1^1<H <a^-¥-(500)fe ^7) ^^#-?-(400)S-^H.i ^Al.:^o| H]-A|.Zj-o)l 

Cfltt- ^^1- ^l^^^Jl ^7] 7l^^3F^ 'fi-^S7l(200)^YEl 7l'^^3|-^l- :^]^^ 

^^*>7l ^tb ^S.m- ^y] ^-fi-'fl 01^1(340)011 ^l^^cf. 

SE?!-, ^7l ^^MH ^-^-¥-(500)^ ^^Ai^ai ^^^<^] ^]^^<=^ 

x:]^^^i]]o]t}7]S. ^cf. iLt\- -y-z^-flsl-Tflfe, ^7l ^^1;*1H -a^-^-CSOO)^ 
^2:71(510), ^^^^} "3^71(520), ^fl^l- <a^7l(530) nslJl ^^7l 
(540)-l- ^altV4. 

<66> ^7) ^S|-^ ^2:71 (510) ^7] ^^#^1 eflol;^lHlo^ h]-a]-Z^-£o11 cfltV -ill: 

si ^2}.=^ A^g.^ ■^S5><^ ^7l ^^7l(520)<Hl ^l^^C}. ^7l 

-^i^-Sr i?!!'^ ^<»(| ^(310)4 a^'S-Efl* ^^*1-Ji;^> s|- 
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<67> -^71 ^S^'^y^} ^^7](520)fe ^7] 7]^^S\-^ 7] (200)5.^^] J^l^ilfe 

71^^31.^ ^7) ^Bl-^ ^^7l(510)S.-?-El eflolP^lBlo^ ^3)-^ 

3 Hl5»_^ jLt^L 

<68> ^^jtV "^^71(530)^- 'S-^l ^4t^^1- 91-^1:71 (520)^-¥-e1 ^V^ilsil- 

^^<^1- ^(310)^ ^^^} ^«:t!-c]-. 

<69> ^V7l ^^71(540)^ ^7) ^^X> <aAl.7l(530)S.-?-E^ ^^^l" ^ 

<HlolEl(340)<^l -^71 aj-Bj-^ ^^oflolEl(340)Sl 

<70> ^ ^"^s^ <a ^^l-^Hl-^^fe -a^is. ^^<H1 

olEll- ^?fl'^ ^-^ofl sl-q-si ^^^-HlolEii- ^><^*M 

efl 01^-1^(100), 71^^344= ^>a7l(200). %^3. ^5l7l(600), :±i?fl^ 
S.S.«(700), ^^#-¥-(800) Zl^Jl ^^1^1<^ "3^^(900)^ ^^^^i^. ^^^Sl 

^211- ^SH ^?fl'^ 27fl2l ^^i]M7} ^HlS]-& ^^r ^'g^Cf. 

<73> ^71 Ello1;^i^(l00)-a- eflolx^^^ ^^S*Bl7l(600)<^l ^A>t!-4. 
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<74> £ e-Sr %^S. ^el7lS) <a -a^Hll- ^o]^. 

<75> £. 6-i- ^SsV^, ^71 ^^as. §el7l{600)fe ^11 ^^(612). ^^#(614) 

^g. 2_^^_(6i6)_^ Jtfilj^.lSlieio)..- -^Zl J^.'^l?!'^ (6io)iL5lL^^ 

(612) afe ;^12 ^^(616)sl -a^ofl 71^(630) :=lh1ji 7>^;a€(620)* 

<76> ^>Hl5l-7flfe, ^7l 7>^^^(620)^ ^1-71 ^^ollolEl (610)21 

(612) 5 ;<fl2 ^^(616)<H1 7>^^ o.^ ^-i-^^* ;^1^§>J1 71-^^^(620) 
■^1 -S-'a-^H ^^*(614)* <a^?l7l) ^cl-. ^71 ^^#(614)21 ^ 

^oll ttj-fil- :5i^(612) ^12 ^^(616)'H1 ^^A^^o] ^^^^ 7^^(630)21 7] 

*7l7> ^S>7ll=lol ^7l eflol;*|^(i00)*.S.-¥-El ;»ll^S|fe ^o];^^s\ ^ 

<77> ^7] ^7)1^ SS.a.(700)fe ;*lll ^^Ellol(720), ^l2 ^^t]M(722), ^7] 

m ^ ;^12 ?i«eflnl(720 , 722)31 ;^>-B-c1:ofl ZI-7I ^^i^ ^1-(710)(712), ^7l 
zl-zl-21 ^^ellHloll ^^is. ^^i^ ^ ^12 ^^o)lolE-l(740)(742), =L 

hIjI ^7l S.S.w.'^l Sl^^^S. ^#<>)lolEK 730)1- S^sV 

-^-71 ^el7l(600)«=^l elSll ^ol^ ^S-S. "SAl-sl^ Bflol^-l^* ^'^V* 

<78> ^Cl- ^.(flsl-Tllfe, ^71 21-Z1-21 ^ -i-(710)(712)-a- -^71 ^^EflHlSl <a^ol 

^1-^^<^1 ^-^^slol ^:^Al^oi ^^ofl ni-el- "a-S-tbcl-. ^7l ifis^ ^-B 

^0110161(730)^ ^7l ^^EflHlSl El-^ofl 31-^^O.S. ^^iS\0] -^7] 7l^^3l-^, 

H>^^*>7l)fe ^^-^ kHz°)l filSIl ^*slol S.S.«.7V ^^(tapping) 
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■^^^sWl tl-cf. ^7] e«^o)lolEK740)(742)fe ^7] ^^zm^ Efigro)! <Q 

i^^l-M*^ (positioning) -g-4^r "^^S^^. 

<79> ^i7l_^.^.'t^(:80Qlfe.27fls] .?to1:2.H(phqto_djodeK8_10^)_(82^^^^ 

^ t-^^-^l T^^^^ 2711S1 ^#7l(830)(840)€- 27flSl 

4ol^H(810)(820)fe ^^-71 ^i7ll^ S)]^ ?1« EfltH^-f-Ei ^'^Vsl^ eflol 

;^H)o^ BVAl-z|ofl i:flt!- ^#S>i ^7l #^7] (830) (840)^ ^7] ^A>zt<^ 

tilt!: ^itm- 

<80 -^l^l^^llol '^^-¥•(900)^ ^7] ^^#-¥-(800)S.^El wjAV^fi] ^A)-z]-o)l 

cflt!: ^l^^^Jl, -^-71 7]^^s[4f. ^^37l(200)S.^ei 71$^b1-t^# 

o> ^^;(iH# ^■i-5>7l >S-7l «^^'flolEl(740)(742)oil z^-z]- 

<81> ^7] ^^^]'>\ 9l^^(.9m^ ^-^^Aj^o^ ^^Ejo)) 

Cli«5llol*>7l£. 

<82> ^^]«|-7flfe, ^7l ^^1:^1'H ^^-^(900)^ ^ll ^ ^12 ^s|-^ ^2:71 

(912) (914), :^1l ^ >5ll2 ^^^^} ^^V7l (922)(924) , ^ 412 ^fl^> ^^7l 
(932)(924), ^elS ?J ^12 fl^l ^-g- 71(942) (944)» -^-Hltbcl-. 

<83> -^71 ;*lll ^ ;«112 ^3^4^ ^i7l(912)(914)fe zf?! ^^-71 Sfl^ ^^#713.^ 
El ^t-^ ell<^1^111^ ^A>z]-s.<Hl cfl^ Al:£2l ^sj-^ ^7l ;»lll 

^ ;*112 ^Bt-^^V <a^>7l(922)(924)Sl zl-7l ;^i]^?>-t:l-. ^^7] ^^^^ 
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€^>^ «}-^-?l^(«V ells. ^:i^)<^l 2]^ ^S|-£l^ ^3] ^4^0] 4. 

<84> -^ 7] Ml ^ ;H12 ^3^4^^^ ^^7 1(922) (924)^ ^7] ^^-^l 71^^44 ^ 

7l(200)S.^E^ ^1^^^ 7]^^^^ ^i^^ -^71 Ml ^ M2 ^S^^ ^2:71 

(912)(914)S.-¥-El ^7] ^dl^sl^ eflol^^«]o] -a).^ y,}^^(923) ^ 

>il2 *1-^^(925)1- oH ^ M2 ^V^:£(923)(925)* -^-71 

;*lll ^ ^12 ^fl^> ^'tl-7l(932)(934)oll HEtb ^^efofl ^11^*^ 

^^^asi- i^ri#ellolS>7l£ 

<85> Aj.7i ^ ;^]2 ^flx> <a^7l(932)(934)^ z^-7l ^7] Ml ^ ^12 ^4^^ 

*>^^>7l(922)(924)Sl z^-z]-o.S.^El >lll ^ ;sll2 Sl-'ilJ:(923)(925)» 
<^> ^ ^12 ^^^1- -tl 51(933) (935)S ^7] ^^^t:]-. 

<86> ^7) ;^ll ^ ;«)12 ^-§-71 (942) (944)2] z}-zj-^ /till ^ M2 ^^^} 
<a<i7l(932)(934)2l z]-z^-o.s-¥-El ^ ^12 ^^:^> ^ J:(933)(935)# 

^7] ^l-5-^^<^l- ^* -g-^o^<^> ^ M2 ^^]M'^ 

(943)(945)1- ^7) ^7l ;f|ll ^ ;*)12 ^s}-^ •2^^<H1o1eK740)(742)o|1 x^D^sH ^ 
71 ;flll ^ ;*112 ^#«HlolEl(740 , 742)21 zl-^hsl ^4^1- ;^H?bcl.. 

<87> .a-7lt!- ^ ^T^sl i:!-^- ^^HHl^Hfe Ellol;^^^o.s:¥-El U-A>3£lfe ellol;5l»g 

21 T^S.^ ^U11bV71 ^el7l» ^^^Sl-Jl. iil^ll*^ =S«.<H1 27)121 ^ 

Hi ^-*^£lfe ^^ollolE^^ nHlt!- ^ol# 7WH.S. 4^21 ^ 
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1 Ell all- s>ul-sl =S.a.<H] ^^^sH ^^i^l^^l ^£ 

<88> EEs ]-, Aj.7j ol]A-]^ Cf^ 7l) 3] ^ e^l 7> ^ '^1 T^° l1 ^''^l 

^l^l^H ^'t]:^^<^ ^^^^ ^2:71. ^^7l, ^^^1- 93^7), 

^3l7], ^^71, ^^^1- 9^^7], =L^JL ^-8-711- A>.g-^ ^ oj^^ 

^1-^tb "aoici-. 

<90> £ 7* ^2:^1-^, ^-§-^7101] 7]S^^Bl-T^ ^^^S] ^-g-^-a-^ "^3^ ^^<H1 

ol&jofl ol7l-*M i?fl^ ^-i-^mcK^^l SI). 

<9i> ^7l ^?fl'd ^<HS. oi^o^ ^jq. ^;gAis.?><^ ^-§-sffe € 

^^^"Hi ^sj-s -g-2j<a ^^^o\] -g-^^M ^^efl»i -s-"!] 
ai-Aj-s)^ ^o]s. sfi-i- oi-a-^ efloi^i^-ft- ^}-^mi^(^i-^i ss). 

<92> ^71 S3<^]^-] ^^S-^El ^3i|.^a^$^ 

^^1 S5). 

<93> ^7l cjTll S501M1 *a!<a ^2]-^ ^7l 71^^31-^ 

♦ ulHS>ci ^2). />ls.:^3l €^:*1-1- ^-a-^cfC^^l S7). 
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<94> o]o] ^7] <a<+S ^^^Hl -S-^*H ^^<^'='> s>fe ^<H£ sVM- o]^o] ^ 

2^ S9). 

Sll). 

^-f<^lfe ^1-71 ^;^) SIS 3^S«-^S><^ ^21-1- S13). 

"fls^ ?^^°)lolEl^ ?1«5)HH^ ^^-S-^h-i- ^^«Vi, i?fl*d s 

^^^«>^ OB ^611 ol El si ^^^7} Hb^ Jl^Bl- 

5.S.a.sl- ^^IS. ^1-^^ '5^#<HlolEl-i- ^7] ^3.^ °«^o))o]ElSl 

91 Hb^l ^^sl-^S i?fl>^ ^JgAl^si 2.^^ (tapping) a. 

^^(jumping)*!-^ -1^^* 4^ Sicf. 
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<99> EE?!: ^T^Sl i?fl^ =S.«.<H1 ^i-^^ ^-a*>i °1S-T-E1 

^O-S-S -g-AHi ^?B^j ^ o^Cl-. 

<ioo> ^7HA-l^ ^ ^Tgsl HV^^tb ^'"•Hl* ^^sM ^^sV^;^!-?]:, sfl'f 7) 
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[^^Ih 11 

^5ll^>m^.; : 

^S><^ iHlol>5l^o.s^El iU-A>s)fe ellol;^^ ^'^f^V^l fl^ S.S.S. 
[^^D- 2] 

^)1«J-°11 41-71 ^#^5:^ ^:g-^4^oiji, ^V7i ^flfl' 
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3] 

7]l7 > o]^]o] ^^S. a lj<i£|<H ^-^^.og. ^^^ ^ 

I^^IJ- 4] 

^> '3^71, ^7l <a^7)S-^E^ ^V^Jll- ^1^^<>1- ^S] ^S.S. 

^^t}7] ^^^V ^^7l. =Le]SL >a-7l ^B}-^ ?«#<^lolElo|l >a-7l ^ 
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[^^^^ 6] 
[^^«J- 7] 

^^-a- S«-*>fe «^-^<ii|olEl, -^-71 ?!«#oilolE^ofl 71-^^o.s ^■S-^'S-S- ;^1^*> 
81 
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7l 71$^4t^ ^^^4 ^7l ^^7]S.^n ;^l^sl^ eflol^iHi^ 

^V-il^* ^«-*>7l ^tb 91^^], v) 'a-71 

^B]-^ 6fl^ofloiBlo^i ^7] ^J:-!- ^l^s}7l 41 ^1<^71, zielJi 

Vi) '5J-71 jg-^S. ^el^^<^) ^7l«>cx) ^^oflolElofl ^7] ^ 

( i ) 71^^34^ ^i^^ ^^^'a-* ^^<^<^1E1<^1 '?l7>e><^ 
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